Healthy ear canal skin has an acidic pH. Evidence suggests that reacidifi cation of the ear canal may lead to resolution of otitis externa. Th e pH of 15 commonly prescribed topical ear drop preparations used in the treatment of otitis externa was measured using a Jenway 3020 pH meter with temperature compensation at 37.5°C. Th e pH values ranged from 2.89 to 7.83. Two-thirds of preparations tested were of acidic pH. Th e remaining one-third were alkaline. Reacidifi cation of the ear canal may help in the treatment of otitis externa.
Introduction
Otitis externa is a common problem managed by otolaryngologists and general practitioners. A wide variety of topical ear drop preparations is available for the treatment of this condition. Th ese preparations include antibiotics, steroids, aluminium acetate, acetic acid, and preparations containing combinations of both an antibiotic and a steroid.
Previous studies have demonstrated that the acidic pH of the ear canal plays a protective role against infection. 1, 2 In addition, the successful use of acidic preparations alone without an antibiotic in treating otitis externa is well documented. 3, 4 However, no studies have assessed the pH of topical ear drops commonly prescribed for the treatment of otitis externa. We aim to determine the pH of commonly prescribed topical ear drops in relation to the acidic pH of healthy ear canal skin.
Materials and methods
Fift een commonly used topical ear drops were identifi ed from the British National Formulary (BNF). A sample of each preparation was obtained from the local pharmacy. Th ese were sent for pH analysis using a Jenway 3020 pH meter (Bibby Scientifi c Limited; Staff ordshire, UK) with temperature compensation at 37.5°C.
Results
Th e pH values of the 15 topical ear drops ranged from 2.89 to 7.83 (table).
Discussion
Th e "acid mantle" of the stratum corneum in the outer epidermis has been shown to play an important role in both permeability barrier function and cutaneous antimicrobial defense. 5 Th e stratum corneum maintains an acidic pH through complex lipid metabolism and enzymatic reactions. 5, 6 Th is acidic pH helps to ensure stratum corneum cohesion and integrity. 7 Neutralization or alkalinization of the skin has been shown to disrupt corneodesmosomes in the stratum corneum, causing functional abnormalities and aberrant permeability barrier homeostasis. 7 In addition, previous studies have demonstrated that stratum corneum alkalinization is an important antecedent to bacterial and yeast infections. 5 Th e relationship between skin pH and infl ammation of the external auditory meatus, resulting in acute or chronic otitis externa, is well recognized. 2 Fabricant and Perlstein studied the pH of the external auditory canal in 60 adult patients and found a range of pH values from 5.0 to 7.8. 1 In addition, Fabricant demonstrated that the pH of the ear canal aff ected by otitis externa was higher, ranging from 7.1 to 7.8. 8 A more recent study by Martinez Devesa et al showed a local shift in external ear canal pH from acidic to alkaline in patients with chronic otitis externa. 2 Th is evidence provides the basis for reacidifi cation of the external ear canal in the treatment of otitis externa. ment to maintain healthy skin homeostasis and to inhibit pathogenic bacterial invasion, several of the preparations tested were found to have an alkaline pH. Th ese included fl umetasone/clioquinol, betamethasone, betamethasone/neomycin, prednisolone, and prednisolone/neomycin. We could not fi nd any English literature to support the use of these ear drops. Several topical ear drops not containing steroids or antibiotics, yet eff ective in the treatment of otitis externa, [2] [3] [4] 9, 13 have been demonstrated in this study to have an acidic pH. Nevertheless, many acidic ear drop preparations containing a steroid and/or antibiotic have been shown to be more eff ective than acetic acid alone in the treatment of otitis externa. 10 In conclusion, since an acidic pH in the ear canal is important in the maintenance of healthy skin biology, it would seem logical that reacidifying the ear canal in otitis externa would be benefi cial.
In our study we found that 2% acetic acid has the lowest pH, at 2.89. Th is agent, containing no antimicrobial or steroid, is oft en eff ective in treating otitis externa on its own. 10 Glycerin and ichthammol, a compound used for many years by otolaryngologists to treat otitis externa, was also found to be acidic. Previous studies have suggested that ichthammol has anti-infl ammatory and antimicrobial properties against gram-positive organisms, while glycerin is felt to work as an anti-infl ammatory and dehydrating agent to reduce edema. 11, 12 We propose that the acidic pH may also play an important role in the activity of this compound in the treatment of otitis externa.
Other commonly prescribed topical antimicrobial ear drops that are well documented to be eff ective include dexamethasone/neomycin/acetic acid, framycetin/ gramicidin/dexamethasone, gentamicin/hydrocortisone, and hydrocortisone/neomycin/polymyxin B, which were also found to have an acidic pH. [13] [14] [15] We hypothesize that the acidic pH serves to reacidify the external auditory meatus, promoting the recovery of the stratum corneum barrier function.
Despite evidence supporting an acidic pH require- 
